Objective: To determine if text message reminders regarding oral hygiene have an effect on maintaining good oral hygiene in orthodontic patients. Materials and Methods: In this randomized, controlled clinical trial, 34 orthodontic patients were assigned to a text message or control group. Patients in the text message group received 2 reminder text messages each week for 4 weeks and one reminder text message for 8 weeks thereafter. Oral hygiene compliance was measured using bleeding index (BI), modified gingival index (MGI), and plaque index (PI) at baseline (T0), at 4 weeks after baseline (T1), and at 8 weeks after baseline (T2). Results: Text message group had highly significant lower BI, MGI, and PI scores than control group at T2. Conclusion: The use of text message reminders sent by the orthodontist was effective for improving oral hygiene compliance in orthodontic patients.
INTRODUCTION
Oral hygiene compliance is one of the most important factors controlled by the patient during orthodontic treatment. Gingival inflammation can lead to detrimental effects to the periodontium, including recession, pocket formation, hyperplasia, and subsequent periodontal disease. (1) (2) (3) (4) (5) (6) (7) (8) (9) Previous studies have shown a rapid decline in oral hygiene after the initial bonding, followed by an improvement by the fifth month of treatment. (10) However, other studies have also demonstrated that oral hygiene problems are highest at the end of orthodontic treatment, demonstrating the challenge in obtaining sustained and acceptable oral hygiene during orthodontic therapy. (11) Effective plaque removal and oral hygiene compliance have been important concerns for orthodontists. It is well known that oral hygiene compliance can be challenging with the orthodontic treatment population. (12) (13) (14) (15) (16) These undesired side effects can lead to unsatisfactory results of orthodontic therapy.
(1 ) In medicine and dentistry, Studies have shown text messaging to be an effective tool for behavioral change and disease prevention. (17, 18) A 2009 systematic review of the influence of text messages on behavior changes in the medical field demonstrated positive behavior changes in 13 of the 14 studies that met the authors' inclusion criteria, including smoking cessation therapy, diabetes self-management, and anti-obesity behavior. (19) In dentistry, text message reminders, postal, , and automated telephone were effective in reducing appointment no-show rates. (20, 21, 22, 23) Additionally, follow-up text message sent from an orthodontic office following initial appliance placement resulted in patient's lower levels of selfreported pain. (24) Another study showed that text message reminders to parents of orthodontic patients were shown to be an effective way to improve oral hygiene in these patients. (25) With the introduction of text messaging, it has become easier to communicate with the patient.
The aim of this study was to determine the effectiveness of reminding patients of maintaining good oral hygiene via text message reminders sent to them weekly encouraging them about oral hygiene compliance.
MATERIALS AND METHODS
This randomized controlled clinical trial was conducted on a convenience sample of 34 consecutively orthodontic patients. Subjects were required to be in active treatment with full fixed appliances in both arches, between the ages of 17 and 23, without any significant medical/dental history, have worn the appliance for at least 2 months and have at least 6 months of remaining orthodontic treatment and own a cellular telephone with text messaging services.
The text message group was composed of 10 girls and 7 boys, while the control group included 11 girls and 6 boys. The text message group receives two standardized text messages each week for the duration of the study, while the control group did not receive any text messages. Subjects were blinded as to group status and were not made aware that text messages were part of the study.
At the start of treatment, all patients were given standardized oral hygiene instruction and checked to have an oral hygiene kit that included a toothbrush, interproximal brush, and mouthwash, and was given an oral hygiene instruction sheet. At time point (T0), baseline readings of the Ramfjord teeth (maxillary right first molar, maxillary left central incisor, maxillary left first premolar, mandibular left first molar, mandibular right central incisor, and mandibular right first premolar) were recorded for bleeding index (BI), modified gingival index (MGI), and plaque index (PI). Probing was done by the same examiner for all subjects to standardize periodontal probing, and cheek retractors were placed to properly measure BI.
The BI was scored as described by Saxton and van der Ouderaa (26) upon probing the mesio-buccal, direct buccal and disto-buccal aspects of the gingival sulci of the Ramfjord teeth. BI scoring is described in Table 1 . (26) The MGI measurement of the buccal marginal gingiva for each Ramfjord tooth was scored as described in Table 2 . The PI measurement was recorded for the buccal surface of each Ramfjord tooth according to the Turesky modification on the Quigley-Hein PI scoring system and is described in Table 3 (27) . The text message group received messages twice a week for 4 weeks (totaling 8 texts) as a reminder and encouragement to practice good oral hygiene. The standardized text message was: ''Remember, your smile is the first thing people see, cleaning them after every meal for at least 2 minutes will keep them beautiful, healthy and bleeding free. See you soon". The control group received no text messages. After the 4 weeks period, both groups were reevaluated. Following the first time point (T1), the text group received a text once a week for 8 weeks. After this second time period (T2), both groups were reevaluated again. Mean BI, MGI, and PI scores were compared between groups across three time points using paired samples t-test, within group scores were compared using one way analysis of variance (ANOVA). The significance level was set at P < .5 (significant) and P < .001 (highly significant). SPSS 22 software under windows 10 was used for all statistical analysis. 
RESULTS
34 patients were randomly assigned to the text message or control group. There were 21 females and 13 males with a mean age of 20.2 years, ranging from 17 to 23 years old. Table 4 shows the descriptive statistics of BI, MGI, and PI for both groups at the three time points. As shown in table 5 there were no differences in scores between the groups at baseline (P < .5). At T1, there were no BI, MGI, or PI differences between the groups. At T2, the text message group had a highly significant lower BI (P = .000), MGI (P = .000), and PI (P = .000) scores. Within the groups, BI, MGI, and PI highly improved over time in the text message group (P = .000). Within the control group, BI became worse over time (P = .001) while MGI, and PI did not change significantly. The changes across time points in BI, MGI, and PI are displayed in Figures 1-4 , respectively. 
DISCUSSION
This study examined the effect of text message reminder which was sent directly to patients on their oral hygiene compliance. Outcome was assessed using BI, MGI, and PI. We found that text messages reminding patients about their oral hygiene resulted in improved oral hygiene compliance over time. This finding is similar to that reported by Eppright et al., (25) who found that sending text messages to the parents was effective for improving oral hygiene compliance in orthodontic patients, and to that of Bowen et al., (28) who found that text messages reminding and encouraging good oral hygiene resulted in a less measurable surface area of plaque over time. The text message group demonstrated a highly significant lower BI, MGI, and PI scores at T2, which was 12 weeks after baseline (T0). According to Lally et al., (29) it takes an average time of 66 days to turn a behavior into an automatic habit. This lag time in habit formation may explain why differences in oral hygiene measures were not seen at T1, which was 4 weeks after baseline. BI is a strong indicator of oral hygiene compliance, as it has been shown to have high sensitivity and specificity in periodontal health evaluation. (30, 31) In addition, MGI has demonstrated high sensitivity for assessing resolution and progression of gingivitis. (32) Studies have indicated that MGI and BI correlate well and should produce comparable results when used together in a clinical trial. (32) Therefore, significantly lower BI and MGI scores in the text message group at T2 should be viewed as strong evidence of the effectiveness of the text messaging.
The results of this study suggest that a text message reminder improves oral hygiene compliance, but it is possible that its effectiveness was simply caused by the extra attention provided to the text message group, and the declined in the compliance for the control group may be simply because they were not being given any attention. Since this study looked at only a short time span, the question as to whether there would be any long-lasting effect from text messaging requires further investigation.
The use of text messaging is a very simple way of maintaining a good communication with the patient, especially between long span appointments which show that the orthodontist is still involved and concerned about the patient's well-being. This has been shown to be important in influencing patient satisfaction and promoting orthodontist-patient relationships (33) . In recent years, many orthodontists used e-mail either as a replacement or adjunctive to cellular telephone calls as an appointment reminder for their patients. But thinking of that every cellular telephone has the ability to receive a text message, it is easy to realize that this is reasonably a preferred method to communicate. Furthermore, the number of individuals owning a cell phone is greater than the number of individuals owning a computer (34) . Direct text messaging of patients began as a way to remind patients of appointments but may now be used to remind them of brushing, elastic wear, wearing retainers, and so forth. Text message reminder system, as used in this study, is an effective means of improving oral hygiene compliance in orthodontic patients, beside, is a novel way to reach many patients with very little administrative time.
CONCLUSION
The sending of text messages directly to patients explaining and reminding them of the importance of oral hygiene is an effective way to improve oral hygiene compliance in orthodontic patients over a 3 months period.
